Benzo [a] Pyrene (BaP) is a highly recalcitrant, polycyclic aromatic hydrocarbon (PAH) with high genotoxicity and carcinogenicity. It is formed and released into the environment due to incomplete combustion of fossil fuel and various anthropogenic activities including cigarette smoke and automobile exhausts. The aim of present study is to isolate bacteria which can degrade BaP as a sole source of carbon and energy. We have isolated a novel strain BMT4i (MTCC 9447) of Bacillus subtilis from automobile contaminated soil using BaP (50 g /ml) as the sole source of carbon and energy in basal salt mineral (BSM) medium. The growth kinetics of BMT4i was studied using CFU method which revealed that 
INTRODUCTION
. The natural sources of BaP are forest fires, volcanic eruptions, peat fires, burning of crude oil and shale oil, while anthropogenic sources include the incomplete combustion of fossil fuel, coke oven emissions, aluminum smelters, coal combustion and conversion industries, incinerators, vehicle exhausts, cigarette, cigar and marijuana smoke (2, 3) . From contaminated soil and water, BaP enters into the food chain and metabolized to its ultimate genotoxic form which then interacts with nucleic acids and proteins forming highly reactive macromolecular adducts resulting in BaP induced toxicity, mutagenesis and carcinogenesis in mammals (8, 12, 23) . In contrast to the mammalian system, some algal, fungal and bacterial species are shown to degrade BaP cometabolically, alone or in a co-culture (16, 18, 22) . However, bacteria capable of utilizing BaP as a sole source of carbon and energy have never been demonstrated.
In view of the above, the present study is focused on the isolation and characterization of bacterial species capable of degrading BaP as the sole source of carbon and energy.
MATERIALS AND METHODS

Chemicals and Reagents
The benzo (a) pyrene (BaP) (99.9%), benzo (a) pyrene 
Isolation of BaP degrading bacteria
The subsurface PAH-contaminated soil sample was . 100 l of each serially diluted culture were spread over BSMG plate (BSM containing glucose 10gL -1 ) and incubated for 12-24 h at 37 0 C. The colonies were counted and CFU/ml was determined for each culture. In addition, the cultures were virtually examined for the turbidity at 600 nm using UV-Vis Spectrophotometer (Systronics, India, model no.
119). The best BaP degrader (BMT4i) was selected on the basis of its highest growth in BaP-BSM as indicated by highest CFU/ml (Table 1 ) and turbidity at A 600. 
Identification and characterization of the BaP degrading bacterium BMT4i
The BMT4i 
Assessment of degradation ability of BMT4i
All the operations were carried out in dim yellow light in 
Viability of BMT4i in the presence of other PAH
To check the viability of BMT4i in the presence of other PAHs, the overnight grown nutrient broth culture of BMT4i was washed three times with BSM and spread over BSM plates containing 500 g/ml each of naphthalene, anthracene and dibenzothiophene (DBT) as the sole sources of the carbon and energy. After 24-48 h of incubation at 37 o C, the plates were observed for appearance of colonies. The CFU/ml was determined by inoculating thoroughly washed BMT4i culture (10 7 cells/ml) in BSM broth containing naphthalene, anthracene and dibenzothiophene (DBT) (500 g/ml) in separate flasks and CFU/ ml was calculated after 7 day of incubation at 37 o C, 150 rpm.
RESULTS
Isolation and identification of a BaP degrading bacterium
The 
Growth Kinetics of BMT4i in the presence of BaP
The growth kinetics experiment revealed that the BMT4i possess ability to utilize BaP for its biomass production. As shown in the plot of log 10 of CFU/ml against incubation time, after 12 h of lag phase, log 10 CFU/ml of BMT4i increases exponentially with increase in incubation duration up to 7 th day and there after it declines (Figure 2) . At the beginning, 7.46 log 10 CFU/ml (~ 2 x 10 7 CFU/ml) of BMT4i was added to the BaP-BSM medium, which almost remain constant (7.5 log 10 CFU/ml) for 12 h, started increasing linearly after 24 h Each point represents the average value obtained with triplicate flasks.
Assessment of BaP degradation
The HPLC profile for BaP and its metabolites after 7 days of growth of BMT4i in BaP medium was compared with that of negative control (without BMT4i) (Figure 3 A and B ). The chromatogram showed six additional peaks (I, II 
